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(54) SOLID OXIDE TYPE FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain miniaturization of a fuel cell by 
making a pre-heater for fuel gas and the like, unnecessary. 
SOLUTION: A total of n pieces of separator 12 is sandwiched for every 
one, respectively, between a fuel electrode layer 11b of an i-th power 
generation cell among (n+1) pieces of generation cell, and an oxidizer 
electrode layer 11c of an (i+1)-th power generation cell. A porous fuel 
electrode collector 13 is sandwiched between the fuel electrode layer of 
the i-th power generation cells 1 1 and the j-th separator, and a porous 
oxidizer electrode collector 14 is sandwiched between an oxidizer 
electrode layer of the (i+1 )-th power generation cell and the j~th 
separator. A 1st end plate 21 is The laminated to a 1st oxidizer electrode 
layer of the 1st power generation cell, and a 2nd end plate 22 is laminated 
to the fuel electrode layer of the (n+1)-th power generation cell. A fuel 
supplying passage 16 and an oxidizer supplying passage 17 are formed 
winding their ways in each separator, respectively, an oxidizer supplying 
passage 1 7 is formed winding its way in the 1 st end plat, and further a 
fuel supplying passage 1 6 is formed winding its way in the 2nd end plate. 
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*fcj^4m?tkl 0©^*{c*J^e^^-^© 
^(c«fc <3 . nm-feJl/ 1 1 «ftWR3*iTHJ©flflr J: *) ± 

£ JJBHMtftlftMaK 17. 27*>6tta$-i*SC<!:{C 

<fc«3. »*-fe->H 1 &cftip-c#£©T\ ism-te;u 

[0008] M#I4 CC«5^|g«. flfcJ&B 1 

5 2 K^j$SftfciMHNftttaig5 7 U-* 5 

2©^mffiKHP-J-**-©» 1 WHtMK5 7ai, C 
(DmiBKfmC^5 7 a(c«iil,-fe/-ci— -*5 2rt*46?f 
1/ ft *s 6 tttfcfetqfil 5 2 SHt8«fi; 57bi. C 
Offi2Wt:ffllft5 7 b{caiiU^oK{tSiJ@SISf*l 4 
©WttiiC»KBKr#-®lll3BWt»l^5 7c4**L. » 

lffitei ocj&ss n/c^b?pj«*&iiss6 7 at* 1 «mr 
6 1 ©jwbbcchpt zm— <om 1 iwtatfte i a <t . 

C©m«{BWAB7aKjiat,Wl«fflR6 1 l*J**6fT 
Lft*S6«*AK|$l5*-<0»2»ffc?W^6 7bi. C 
©»21MbW?t6 7 btcaaLfeoltflftHIMttttl 4 

i^ftti-rs. coiMe94 teens ti^BMnMbM 

ttfbffilgy£9B85 7. 6 7*5ibl5S«J# 
iWft?f^-C*-Sfcs?). ■bAU-$5 2SD t SlSS6 1 

[0009] 5 (C^S^BJtt. 1 ttC» L 4 

5 cc . ^fi^ass 16.26 mm\mm&m& 1 

7, 2 7©C>m«:'b3fflLftl»»«t^{Cnt5c©-fe^U- 
3i 1 2. ^-©^1^«2 1RCX*— ©I2Sffi220 
^tx^tiULmtt^nKKl 2 a*M3n. «^:©»A 
Ttl 2atCt-5r2 3X«t-$23S0 f fiS-fe>^* 1 

•en-en#Asnfcct=&#si<frs. c©^^5(c 

EttSti*:H(ttWb«Jffljlim«l!i-Ctt. j^*4Sttel0© 
jtas&imc. t-dr 2 3(ca«T-&c£(cJ:DA1t'k^l 

©«iam^{cs-^(,»rt-3f4*iiai-rn«. ■b/<u-* 

[0010] 19*56 {C«5^W«. SS*« 1 ttl>b 4 
fbSU«»&iiS8©l.»rti{c*»a3iUftl,»J:^fCn«(©-b^ 
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tzm&oim&itft&mi&zti-rtctzimt-rz. c© 
c o o 1 1 ] fiwsf 7 ic&z&fmt, i&^i/6 

<fc5&C. nft©^U-# 1 2©jB*f4gjftlIftl 3^© 
SSflfilSSLO^-©^ 2S^22 ©jBSsft^fgiSft 13MO 10 
*fft®&C. 1 2RVm2S%&2 2©tfrl>#» 

6?i5*§i*tKK:5Ii>'£lt£fc©* r ;»H2b, 22b*i-f 
tl?tlBl&2tltcCt*ftWl±-?Z. C©l#*B7K:fB 

nsntumpmimmfmm&vit, n^v-z 1 2© 

*£?4&ltl1I# 1 3 ^©^SRO'IB 2W2 2 ©jBSftg 
Jg®& 1 3 'MPMfaStefla^tKK:^©* y 7 H 2 
b. 2 2b£-£*ve*xJf5J$bfc©-e. JSS4#;*#(;* y 9 

M2b. 2 2 bCC&oTWftfrttCcSfcti. m&*fX<D 
K(6SH»»fi< ft*. C(DIS». 1 

1 b £CDffiggaR«SJt*.. flH4Sffitl 0©ltia*fiJ±T? 20 

[0012] ^*B8 (Cffemitt. Hfe&I 1 6 

n U- * 5 2 e>jift&sa*tt 1 3 ^©fcffaffis 
vm.-<Dm 2 is« 6 2 otttMara* 1 3 ^oztmm 

tC. *-te/< U- * 5 2 tiHK6 2 ©tf 4>*» 

tttCi£C*Slg»©* y * h 5 2 b , 62b V^rtl^tlB 
ffiSn/CCii^fitS. C ©f»*Ji!8K:i2ig 3 n/c 
Sft&fb^SM^fe-cf;}:. -fe'-c u-f52 ©jttft&ii 

1 3 ^(DttftW&Z/m 2 ffifi 6' 2 ©$5*4^3111* 1 30 
3^©ttfi®K«*f1#fcM©X •! 9 h 5 2 b . 62b 

^-eft-e^j&bfc©-?. mwxtfix y 9 h 5 2 b . 
6 2 bitfSoTfi^tftcSfEft. j^*4#x©JKj&l£SS#sit 
C©i^m. lbi 

<mvmwfiycMm& oso, 5 0 ©w^^isj 

[0013] n-*m§K.%z>mjm.. mm. 1 8 
nfnfrtcftijwtA^t. H«c^7s?>'08{c^-r 

«fc-55C. ntfc©-tzAU-£ 5 2©gttS?!@£IS#l 4^. 
©^[fiJSR^JP-©^ 1 4»«6 1 ©i^bJWglllllf* 1 4 40 
•^©SfiSjiEfC. 2RO*mi4Sffi6 1©* 

**><=>fifcStt*K:M&©* y 9 h 5 2 b. 6 1 btf^-n-e 
tl^JSSftfcC ITS. C©liW?Jl9(ClEi£3 

tifcSttimi&sy&Bmrfe-cte. -fe^ - u- ^ 5 2 ©^{b 
#Jg*Hf*: l 4 ^©SffiffiSt/fii 1S«6 1 omtftHE 
1 4 'N©*j-[fijSKfifc!tt*:K:g£&©;* y 9 h 5 2 

b. 6 1 b&Ztl?tiBl&Otc<D-C. Mftffll*/**** y 
9 h 5 2 b , 6 1b tC&oTSfcattttCSm. Mbflltf;* 

©HJt^gg*'Jt©ws<ft.5. c©*sm. m&w*t 
mtm&m 1 1 c t<Dwm^m<t\Mm& 50 
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[0014] m^m 1 0 k^&iehjw:. n«qi 1 b 
9 u-rn^K^siswc* o-c. Etcs 1 fc^-r «t 5 

K. *«**6Biem#l 3**i9*JHi>o*. £B»^>#Sb 

n. mim&mnw 1 4#&s#-? < # 

$12. mi 4£«2 1 &y3B2ag«2 2&XTy l/X 

fissn. timmmm#i3&&-z^u-'Si 1 2^0*^2 
«K2 2«:^n-eng^3n. mm\®mm& 1 4#& 
■irAu-^ 1 2so*^is§S2 1 ^n-eias^sn/c 

Ci*#Sit5. C©I»*]®1 0CC|Big3nfc@»K 

immmnmMvit, -fe^-u-^ 1 2Ri>'mi««2 1 

■fe^U-* 1 2S0imSt|:l 4©«^§|5#<!:. 

gp^*^^$nrt»s/cJ6. ctie.©s^su^-©^b?r 
E5±-C#S. C©i*. 4z^u-£ 1 2&tf*m@*il 
ft 1 3 ©mmW^il i . ^ 2 igfi 2 2 RD^f^^mft 
1 3©^W^a©^ft6r. -brfU-it 1 2RCflK-ft 
HHBKfl: 1 4 ©HmeSgjIi . 91WS2 1 SO*M<b 

1 2 ROW 2 2 2{C^ti-e4a^b. K{bS>Jffi. 
ISfU^-fe^U-f 1 2Mf l*gfi2 lKftl 
-en^bfc©-C. Kttttifel 0©ttfifBRl«IB*S«l 

[0015] f»*3B 1 1 {C^*^HJ«, if ^ 1 fti,> u 

i ot^-rn^^-s^-c^^r. Mtc. n&©-fe^u 
- $ ©«m. ©m i «*«©anacf jh— ©» 2 <s« 

-en-ensssnjtci^si-rs. c©gf^3iiik: 
less s tittmftmit®iwm j mm-€i*. -fe^-u-^. ^ 

fti©mme<j^M*M{c^fflr^}#-e# s„ 

[0016] fS*^ 1 2 {C^*HHJ«. 1 ftt> 0 

1 1 um#>«:$iSISisre&o-c. M«c^«*&j18§k: 

C^c?i:»S*i^K:ft.5. tfc±fB3Sca^{*N i . N 
iO, A^O,. S iO,. MgO, CaO. Fe 

,0,. Fe.O,, V.O,. NiAl.O,, ZrO„ S 
i C. Cr.O,, ThO„ Ce 2 O a . B.O,, Mn 

O,. ZnO. Cu. BaOSO'T i 0,#>6ftSi?J: 9 

mttitc 1 ®X«2SfeLh4Stf7c^X«^b©lK:j: 0 
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[ooi7] m^m i 4xb i 5 tc&z&wte. ® i - 

03(c^-r<fc5«:. f^bffKft&jISg 1 7 . 2 7#mb&J 

znmwfr hmx lt$«t $ i±*3:&t>miffl®mf& 

#1 4«c^-r€.B*^~> + '7-t^«:BS^-«:ti:ai$ti- 
#9 1 6 Xtt 1 7 SC^S^«, 1 4 Xtt 1 5 tc 

swaaiug 17.27 w^Mccpap-rsm-©^ i m 

17a. 27ai, CCSlH^na, 2 

7 a teas uft-o&n -r ?>m— ©?&2 m\MK 1 1 b . 

27bi. BMHtllffiftKft l 4 K#ft-f SM«:gf5E©P.3 
pg5:S>W^o^2^-(fcSiJ? ! i: 17b. 27b {CjSiiTS <fc 

5 tc^s* titc&&<Dm3 mitrnx 1 7 c . 2 7 c t * 

Wr^-fe^U-^X»01«S-C*S„ £©i*j£Jfl4 

w>u 7t>-rna>cciB*g;*nfc-fe^u-£x«sfnig 
«tb. ©{bSiJ^x^^bS'jm^iiuS 17. niPhis 
i-v-wicmmMmmfr 1 4 (cisj-^rBs^-ccttm^ 

ASM • ftifl-Ci* 5„ * ftdttfttttt 1 0 ©^HtHCfctf 5 
s>» -;H»©&£«c «fc D . ?&s-!z.>i< 1 1 flifin^;? *vcr 

<<>Sg©I^bSiJ;tf X «r±IB^bSii«^31SS 17, 2 7 

[0018] 9MOB. 18XB19 (CffiSIBHtt. 0 1 - 
B 3 fCTjVr <fc 5 fc. jB*f4«if&iISS 16.26 ifijmXX 
am A 1/ triKT 3 -eft # 6 BS4M>*» e> «sr4@ 
JgHttl 3«C(Sl-o-Cid:aiSii'2.J:^K:^3nfc-fe>'N-u 
~40ttltJ|}2iS£'?&&. C©M3J911 8X(il 95CI3 

6.26 K^AS ftfcjBSft#X B^4«&il3S 16.2 
6F«i4*£tf Ltt#"5-fe.rCl/-* 1 2RD'llf 2^2 2© 

ms^Mcrfijs. se*©j^m?fi i o«iiis-cs>sfc 

±GM<4^«AM4#tl&aBS 16.26 ZMZTbIIC 
-tz-Ku-* 1 2*>6&£©iKU «5f4 

©Jf 1 1 b -C©5JS{cg3S%?saK:@-rs„ 
[0019] 

i&wommmm] #K##s"iij©sfn ©s«fe©0J&£ 

BMKS-^ti-cgiBJ-r-S. 01 ~04«:^-rck5K:. % 
H-fe-U- 1 1 BPq«l#©E§&®gSCJl llai> C©@{* 

musfJi 1 1 &<Dmmic&&2titcPi&vi<z»mwm 1 
i bscf^gei i c mmiws) tip***), a 

tittt&flffijIKftStt 1 0 it±smm-b)V 1 1 £ ( n + 
1) ®mmirZCt< l c<t:*)mf&Zti2>. CC-C. n«IE 
©gtSfC**. i#S(i = l. 2. •". n)©^m-fe 

;H l©j8*sf4S)Il 1 btccMftSil l bKBUg-T 
& ( i + 1 ) #S©^m-fe;U 1 1 ©^S\@@ 1 lei© 
R3KB. ^^14»^{Cj:i3±fB«Sf4@)ll 1 bRO*^ 
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©ill 1 c©iSS£ l2i-T^IE*^«t^«:^3n/c 

■fe^-u-^ i 2*<-en-enitst-r->^fhn^^$n 

•So i Sac^S-feJl' 1 1 ©jB5f*®i 1 1 b £ j # 
S(j = l. 2. •. n) ©■fe^'U-3' 1 2£©r^tC 
(J. JbiBjB*#*©ll 1 bR03£HEffl 1 cii- fl-S 
©R«#K: 3 £ ^?L«©jB**4S 

stu* i 3 a^jus n. ( i + 1 ) •scDRm-feA 1 1 
<D£Mmm 1 1 c t j #g©-k;-?u-£ i 2 <t©ra«c 

B. ±fBM**®Il 1 bRO^^gJ! 1 1 c£|I]— 
10 ©R««(c^sS$n^o^fH4?r*-rS^?LS©^@ 
S^14 <I?fbSiJ@*lS{*> *s/l«?n4 t Etc IIS 

S©#SS-fe.»H 1©!£^€bJI1 1 cKB. 

1 4£^Ti§mtt#&«:J:9-fe/--U<-£ 1 2 £151-© 
iE^J^tc^Sn/cm-©^ 1 1 tfSJiStt. 

( n + 1 ) SS©|%S-fe;l/ 1 1 ©8*f4®l 1 1 b tcB. 
8&«*ilfl-i 3*/M^t:^S14«^{cJ:0-fe^-u-^ 

1 2 £111— ©:£#ff2tfi{C0fi£3ftfcj|i-©JB2!$«2 2 

[0020] 1 1 a \mitm-4 *>G«# 

{CiO^fiKSnS. IWtJKtt. ( 1 ) : Ln 1 

A Ga Bl B2 B3 O-C^Stl-S^b^^^^e 
^ftt?$>S. {fib. ±E-«5S ( 1 ) K4ll»r. Ln 1 
BLa, Ce. Pr, Nd&O t Smrt>6&.saM:«JSHt 
30 nfclSX»2®m±©7C^-C*o'C4 3. 6~5 1. 
2fiS%^*n. ABSr, CaSCXBa^e^SPcfc 
0ilBti^:l®X«2S«±©7C^t?*o-r5. 4~ 1 

1. lfifi%^$n. Ga«2 0. 0-2 3. 911% 

B 1 (2M s . A ISO* I na^ScSfflfcfcOiStf 
*ifclffiX«2 8UiU:©7cifi-e*'3. B2»Co, F 
e. N iRVCufr?>tj:Z>mj:<omi*titcimXte2m 
JW±©7C#r*0. B3BA1. Mg. Co, Ni. F 
e. Cu. Zn. MnRtfZ r*6tt*SfJ:9««*.fc 
lSX«2a«J:©7clR-C*«3. B1£B3XBB2£ 

40 B3*s-en-eni^— ©3HR-c&t»£*. bibi. 21 

~1. 7 61t%tS-h, B2«0. 84-1. 262 
t%^*n, B3B0. 2 3-3. 0 8fiS%^*n. 
B1£B3X«B2£B3 *S-en-eni5l— ©jc^-C* 
£^. B 1 ©^Wfi£ B 3 ©SWIOalt^ 1 • 4 1- 

2. 7 0fifi%-C*0. B2©tfltB3©tfl© 
£it#l. 0 7—2. 10ffiS%-C*So 

[002 1 ] S/cH{*m^SJl 1 1 a ( 2 ) : 

Ln 1,., A, Ga,.,.,.. B1.B2, B 3. 0,.»V 
*S*i-5Mfb»-/*>iSai*«:j:»)*ttLrfe«fct». ffl 
50 U ±fB— >S-« <2 ) Ctte^T. LnlBLa, Ce. 
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Pr, NdRO*Sm^6^^SfJ:0il«ti/cl®X«2 
SfcU:<D7tfrc3>oT, AttSr, Ca&tfBa#>6£ 

l«Mg, A IRtfl n^6^^gfd:0S«tiyt 1HX 
«2S«±^7C^r*-or, B2teCo, Fe, NiR 
VC u * 6 ft cfc 0 »l»ifc 1 ®X« 2 ®tLb<D7nSg 
T^ot, B3«A1, Mg. Co. Ni, Fe, C 
u. Zn, MnSCfZ r^6tt*SJ: D««Jhte 1 «X 
tt2««JL©7C*'C*o , t, xttO. 0 5 — 0. 3, y 
ISO. 02 5 — 0. 29, zttO. 01—0. 15, w 
ttO. 01-0. 15, y + z+wteO. 0 35-0. 
3RtfdttO. 0 4-0. 3rj»So ±iB<£><£ 5 ttKft 
»^*>e^CCTHfl«)IWJll 1 a*«JSW-4Ci 

S^^6 5 0 ± 5 0 "CitktSWfiSrtf 9 C i^pJ*B<b 

ft£o 

[0 02 2] «S**EB llb«Ni ^?CD^jH^<fc OHMS 
SftfcO* *^«:N i iHBBS (3) :Ce a . a D n O 

2 r « 3 ft *fb^» <b flwa^*«c o ^tlr«c»«e s ft 

-So fSU ±13— ®5£ (3) CCfeC^r, D{JSm, G 
d. YRCfCa3^6«c*»J:0a«nfciaX«2«« 
±(D7U^r&9, m^DTnSOJS^ltr&O, 0. 0 5 
-0. 4, jff£U<teO. 1-0. 3<Dffiffl&C|9:S£n 

[0 02 3]^iIllc«-iS(4) :Ln2 
Ln3, Co, 0 3 ^r^StlSIHbVf ^ * 

5$ (4) KlfcOT, Ln2ttLaXBSm©^f*l*^- 
^X^M^OtuM^C & 0 , Ln3teBa. CaXttSr 
(Dl^m^— ^X«^C07n^T?*0, EBFeXttC 

3(DH-TJ:br*0, 0. 5£ffl;ll. 0*«<ZX»B«:K 
SSft*. yttCoTC^S^tkrftO. 0&iH*.l. 
OtTR #*KttO. 56LL1. 0«T<D«H«:RJ£ 
3ft£ 0 dtt-0. 5«±0. 5«T©«B«:S3£Sft 

[0 024] ±fS»«-fe^ 1 1 ©»£3«4>-0I*C C 
ic^To 2t?ffi$m3i£lsX. La,0 3 . SrC0 3 . 
Ga 2 0 3 , MgO, CoOOSS**La,. I Sr,. 1 G 
ao.,Mgo.isCo».o50 2 .»i^S<J; ^CC#SLTtl^ 

ofettcc. 1 1 oo^t^oB^LTiBft^ifwr 

U B?3e©Ttt6«:«a O/c&CC, 1 4 5 o -c 
rSBS^SCfcCCctQHftWKIBl la*f#£. CO 
i^Sll 1 a(D-*(Dl«: 4 N i <b (Ce,.,S 
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i (Ce,,,Sm,,,) 0,*&*££®^L*:&CC, CO) 

1 b*»J«r*. H<c±EB(*W!WJB 1 1 a<Dffcfr<D 
HtC (Smo.s S r a . s ) C o0 3 £ 1 0 OO'CCttftl* 

sctccfcosmsBi i c*jbj*t*. c©<t^(ct 

TfMHr;U 1 1 ftSffK3ft&. 
[0 025] -fe^U-* 1 2«Xf>U^i, 

H. ARK* S US 3 1 6, -/>n*;U6 0 0, ^xf 
10 n>TX (Haynes Stenitett©Sn a o«) . ^W>XTU 
-T2 1 4fti'Wf6n5. *fc-te'<U~* 1 2 
»«*&ii88 1 6 4, SA«t&aK 1 7 (^b^J«^il 
SS) 4, S^»A^12a«$nS (Hl-H 
3) . COSMttO^irca. JBttftteaiBl Btdt** 
¥Btt3AlgB&aR 1 7 tK^FM J; 0 BrJE©H£»ft: 

w ±#ecttarr £ <fc 5 &c«f is s ft £ . ^«$&ass 1 6 

SWU-jr 1 201121 2 d**«:HPL-fe^U- 
#1 2©W"frMCfl|3*— «*1I»0U 6a<t, CCD 
^1^I47a:1 6 a«c«aU-fe^U-* l 2|*i*ttfTL*C 
20 #6-fe/tU-jr 1 2<DK*iMcfi5#— ©*2jBS»?^l 
6b<h, CCD*2j8Sf4?^l 6 b(C»UttHm*tt 1 

(02), S/c^agfef&ilKl 7tt-fe'tU-*l 2©^ 

321 2 f **ccrano-fe'*u~* i 2©BS**«crni5 

^-CDHl^^l 7 a 4, CCD^l^m^l 7 a(ca 

ao-fe-reu-* i 2W*4effo&3&i6»iiai 2 dccr^j 

^-©I2^17bt, -fe/<U-* 1 2(DS»S 

fe^i 7 b«caar*<t5«:»j«3nfc^»a>»3S« 

30 ??17ci*St5. 

[0026] ^2^*47^1 6bl*-b/<U-* 1 2 O^l 
2 1 2 d OC Wtt««©«*«fl* hU-h?L16d<b, 
cne>CDj^,Wffl^ h U- hUl 6 d©5%2^«:BI»'r 

5«s**«x h u- i 6 dcoffias^r^s^aa-rs <fc 

5CC-fe/<U-ir 1 2(DS221 2 eS^S421 2gK 

^3nyts^©j8S*4fflca^i 6 e<b^6*D, cne> 

CDj^*4fflCn?gl 6 ett-fe'<U— * 1 2©»2B1 6 eS 
O'0421 6 g tC->PtCDffliJS 1 2 c, 12c (WU- 
*1 2 4R-*mCC<tO*fiRSti*. ) 

^f4ffliia7A:i 6 f ±tf:Z> (02) . ^/cf2^1 
7 b tt-fe-rC jr 1 2 <Z>®32 1 2 f ICWftWOS 
^ffl^hU-h?Ll 7 d<b, Ctlh<D^MX V \s- b 
7L1 7 d© ^ m^Kg-r^^MfflX h U - h?L 1 7 

d©«B»*S£Sccaa-r*<t5«c-fe^u-* 1 2©g2 

21 2 eMI4i21 2 glC&J&Ztltcm&O&fmW 
Ml 7 e<h*>6fc9, cn6cD^mfflD3Sil 7 e te_h!E 

— i2c, i2c ccri*±$ n, a^o^Mffl 

Kly\l 7 f (S3) „ 

50 [002 7 1 S1 $f47\ 1 6 a(DSffik:«*R^#t^^ 
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•j 1 8 &mm$ n. m i 1 1 & omm^t^m 

Xfc 12a li*®fSftti£jiffi 1 6 Rtf^tSitejlSS 1 7 © 

(^-rftccfcas-e-r. *>^>«£&©*!Sf4/B* h u- 1 

6d©Ha<i:. Jtgt©2££U8X I- U-h?ll 7 d©Fsg&tft 
gTSJ^K:. 1 2©I121 2 dS^3 

21 2 f (cWtc^ft-eft^Sft, Cft6©«iA5U 
2a«:ttfc-*2 3#-&ft-eftlfA3ft£. Sffc-fe^'U 

1 2©*&f4@«mftl 3K>tffa-r£M{C{*3:$<DX 
-7 H 2 b#-fe^U-£ 1 2©BS4''l>rt>'=>?®g£tK(C 
-&ft-eft^3ft (04). Cfte>©XU M 2 b© 
gUSB^SKft/coTlBj— £ftS«fc5K:?&j£;*ft£. ft 
*J. ±%&X<)-j K3:3;Jrc«ft< . 2*X«4*feLh'C 
$otfcJ:i>. gfc. xy v h©gg$tt-fe^u-a»©* 

6Stft Stcgfco T <£L,<tti*<ftSJ:5 

[0 028] 0 1 Kl-jt, jgSW-S^Sft 1 3KZt-> 

-^k IgX^tCcfcO^LMfc^^ft. 

S3. -2»^r>»uS^X«4'aA«^{cj:0^tSL^ 

l>«£RX«&£K£9^?LffteJfcj&3ft. *-f>ux 

jf^sft. m^n^.t^xim^m^icM'^^t, am 
si. ^s-^n^y^oAi^, 

(ciOft^Sft-S,, ±f2M*4ffigmfr 1 3©iS[S^*© 
— W^rTfB^To 5M**7-> UXiBft£*©7 

3RS*SCfattlBW (n-^*if> (W&&SU) .DBS 

(WMSteSO) . ^y-feu> (pJMSij) ft£-) *an*.r 
igiLti^v 1 ; -£S3*J-r*>. &{cc©®&*7y 

5£©«&#-ef£rS. j&JJt&a^i/r^?LS?«£f#s„ Jg 
Kc©^?LJt«£^©^&{cftffii/Tj|^fi^m# l 

3£ffS?-T£. ftte. Xf>W^S3©T h ^ -f X*&^<& 
flJ(,>fc*§^K«. State-? JaAAot 
X«iB«>r> ##SS3ft£. *fc±IE^&JR^# 1 4 

±is^*4ssim» i 3 i s*ira«uc 0 T fPSg <* ft 5 . 

[0 02 9] lRCftfI2MttK2 2«-fe^'U- 

^1 2i|BJ— M^fCJ:^. •feAU-* 1 2 <fcPI— ©iE# 
JfcEtKtcA^-fe^'U--* 1 2<fc«)ig<ffSfi£;*ftS. S?l 
^2 ltC«^m«*&jlSS2 7SCf^©»A^ (12^ 
«T> #<Ji*li&<*ft. Iit2$ffi2 2K«jB^e*J£iISg2 6 
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2g£Wtt*&iISS2 7tt££i{&S&iI88 1 7 

sft. mim&2 1 (om 3 m^tcmnLm i 1 
©BS^icrS]^*— ©liiisg^ (Hiive-r> £. c© 

2Kft5#-©J)i2Igtfcn:2 7b<fc. mi«SS2 1©3g 

»®fgm# 1 4 (cstft-r &®KBtf5e©fSPi ; &£>w*>-?Si 

235^2 7 bfc»®T£<£5«t^£3ftfc^Sfc©Sfl3 
2g^2 7 c £*Wf S. Sfc^«*&S882 6 «M*4 
gSteiiKl 6il^— TfrtfttCJ&SSft. 02«§S2 2©m 
10 ia**«:P§no^2^«2 2©BS4''WC[6]^#-©^ 
1«H** (BR**"**) i. C©^l^^«caiiL/m2 
iffr&2 2rt*4etfOft*«602^«2 2©B8^0«:iSj5 
#-©I2l»t?i:2 6bi, C©^2i^f4^:2 6 btca 

9 LjBSftemm* 1 3 ©BgtMxcetitj m-<om 3 

26ci4*-T5. 

[0 03 0] W>2^^K2 7 b«JS2^7U 7 bilU 
««:^$ft. »2j^^26b«^2j^^l 6bi 

mmtz.f&is.stiz. mi<D$H%2 1 cii»iafi2 1© 

IS2i22 1 eMI422 1 stCfllS U— !f?§ 

20 «*kx«£;s ftfc-*f©ffiij« (m i ffifctm-muc 

J:«5^3ft^>. ) r&O. cftiE>©^»J«©S^^cJ: , ) 
f2S^27 b*5^fr-SJ:5K:1SfiS3ft^. SfcS 

1 ©ff^2 2 c«^2^2 2©^222 2 eR0 ! »4 
22 2g(Ctg.E>5ttW. U— IfiftS^K-rfi^Stifc— 
^©WJffi (^2^«<fcl5l-MI4«:J;«J^$ftS„ ) r 
«><3. Cft e>©WS©S^«fc0 ^2^5=^2 6 b*«K 
^•TS<i:^«Cfll^$ft5. mi«K2 1©^«*&j1SS 

2 7©S«g{C«^m«*&>'^7- (HTKi+T) ^JgiKS 
ft. ^ 2 jftK 2 2 <DM$mteffi3& 2 6 ©S«(C«^« 

30 (.m^it-f ) *^i6§5ftS. S/c^liiffi2 l 

©S^©if A^»^fi«&a882 7 «cailLftC^ J: 5 
01^ffi2 l©*li2K:¥ff«:jBsS3ti. Cft?»©#A 

<d®.$«dw jjzimmmsmm 2 6 tcaii 0 ft t> <t 9 k 

^2«g«2 2©»32{cWK^fiRSft. Cft6©JfA 
^CCBb-^^-e-ft-eftJfA^ftS. m2ffi^2 2©± 
®. BP%^2««2 2©^^^m» 1 3 ^©fctfrffiK 
»1S»©X D y h 2 2 b*^2^S2 2©(8 c f'Ci»*>6jS 
;i§&tiWti5JiK3ftS (ID. Cft6©X'; -y h 2 2 b 
40 ©ifaRtf BIS tt* y •» h 2 2 b ©^S«Cft/c-o-C|5]— i 
ftS«fc^{C-eft*ftJI5KS$ftS. ft*J. XVjFCB* 

fC^L/cO. *^»^y f h©ai3 ; £®2^©4 1 ^ 
e^ft 5 «cfi£ 1 T^UfKrai < S 0 < BS < ft S «fc "5 (C 

[0 03 1 ] £tc-k;ils-$ 1 2. ^1^«2 1 Rtflg 
2S3«2 2 ©HBI«:tt--KjU h (0^-tt-T) «rJ¥ffioJ^>5: 
il?Ll 2 c*i^$ft-5 (132^0133) . (n+1) 
ffl©^S-feJHli. nt5?©-fe>»>"U-^ 1 2 i. (n + 

50 i ) ®<Ditmmm# 1 3 <t. ( n + 1 ) ®<o?*m.&m 
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s»i4i, *-©0i«S2 1 m-<Dm20tm2 

2 1 RUm2i&&2 2 ©HlWc^Sttrcjill 1 2 c K 

(c± v h ^^n^n^-r s c <t (c <* «j , i o 

K-k^V-Zl 2Rtflfr2i§tS2 2©*K£Htt*&IS&l 

6, 26tc Aimmrnmr^fSxikmi^ < h 
*-s-r> ^3t»?ns. c<D&»&m*N i . n i ex 

AhO,, SiO,, MgO. CaO. Fe.O,, Fe, 10 
O,. V,0„ N i A 1,0,, ZrO„ S i C, Cr, 
0 3 < ThO,. Ce,0„ B,0 3 . MnO,, ZnO, 
Cu, B a ORt£T i 0,J&>£>&<E>§f <fc 9it3WU"lfc 1 Hfi 
X{*2S«±*$Otc^X«S?^{c J: C 

[ 0 0 3 2 ] t©«t 5 fc#j£3;hfc@{*i^M^j&*4ii 

i o<D$hft*wmtz>. itmxx wx.it. 

X (CHJ ) (H.O) ii4>(CBS^«^V 

VI 8 OCigA-T j^#XRa'*l£SU*j!^{^S 
&16. 2 6rt£4e*T0ft#6^U--£ 1 2&a*ffl2 20 
i£tf£2 2©BS4'<i>K:r3J5. aag*©«l*4Srife 1 OitMU 
-CS)^rc«). ±l2BS*4^K^4i^jig§ 16. 2 6 * 
ISratC-feA'l — ^ 1 2R^2^S2 2*^f^=&«RiR 

u j$ft«iJti i b-c©s^cj§®*as«:as-rs<i:<!: 

fete, j&**«f&j!3Sl 6, 2 6K3t«3nrci&Jf8H^C 
<fc93c»;*ftS (mtf. *?SI;tfx (H,) (cSIJti 

- £ 1 2 2 2 2 <DBS4>,C^ ^^SSHf* 1 
3©4M>«:ffl-?-CltttiiU imm$m#l 3F*3©m?L€r 
jISIl>-C#*f*©il 1 bOBgcfi^tCji^CCi^Sn, 30 
IKX';?H2b, 2 2 b(CJ:f3lSrt$nrj^iNS@ 

1 1 b©B§t^a>^mKfr^T^#t«tifc*i£„ 

[003 3] (i^tajtfX) 
71 9«:^A-rS<!:. ^«^M#ySilS§ 1 7 . 271*1 
=kmf -te/<U-£ 1 2©HI1 j21 2 dRt>'Sfl 1 

«k 2 1 <om i i2«cft 5 . fflRpoxmrBm 1 o cma 

-C&STcS), ±ga^m«^«^ii3S 17.27 fcilS 
IfflCC-feJ-cu-iU 2R^1SS2 l*P6gt£tRiRU 

i 1 ^©sjstejg^ftiagtcii-r-s. c©2ra 

i?n^IB-feA*U-it 1 2MS1W2 1 40 
©S3^1 7 c. 2 7 c*>6^-f7-tK«:£M@ft 

sffi 4«:[6j-,ritttB-rs„ tnic<i:t)£.mtmsmm 
m# i 4rt©^?L=&3i®i/r^®i i i c ccigisj— «t 

[0034] c©£»aji 1 1 c icm&ztitcmmtg. 
smm i i c,*j©^?i£ji-?-c@tfcmjg??Ji 1 ut© 

S?fl5ifil1?K:iiJjiU C©95#"C^f\*©MS?lttSm^Jl 
1 1 ca^m^SrSWEXoT, ^k«5^^> <0'-) fC 

l i b©^[6jccrsj-,r@^^»@ l l aftZ&ffl&W} so 
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u j^ssi i bt<D&w&&icmm-rz£. c©as 

ISM (mtf. H.O) ££D, M31 lbtcf? 

^ssctars. c©^^*4®am<*i 3^6bxo w-r 

lcmitfX&-ZJ-i\'-Z 1 2©BS4>ife&C>'Sfi2iif8«2 2 
©BS^ifefc^ttttiStt. *^ >J»H2b. 22b(C 

C©^> «8»^*-feAU-* 1 2RO*^25^S2 2 
©i*J§i&fCi'B§-rS $*4#X#jKfi&©I 1 3 t 

©6T^<tB3S-r5©-C> ±fEStEll^:A5ii^. 
mi 0©14tg[Sj±«rSSCi*it?#^. ge^r. HzAU 
1 2S^2ffi«2 2<m&&*£< teMttZlZ 

[0035]-*, -fe^lz-^UCDTlR^lffiS 
2 1 ©TM«:«^©^3^tA:i 7 cjWJtJ&DHIW* 

2 ©TffiS^ 1 2 1 ©TiB#>£B8fcJ— (cn±W5 ft 
-5. c©fe^ ^m(cJ:g£6S-fe;n l £iSj-«:Jjn}& • 

-JH^©^i(c J; 0 . ^flS-feiP 1 1 «snt^i 

ffi («it«. 6 5 0'C) JcOi^L/rci^fC. C©g:S 
iSS<fc»jfil3{r>K:<g(,»SS 6 3 0) ©£fv£± 

ia^m^aS817. 2 7*^tttt$-ti-SC:<!:{C«i:»5. 

««-fc;n i^±S(— (c^*p-c#S©-e. ^m-fe^n l© 
[0 036] &iLU3kommmm. w%mnt)\<<Dv&tp 

®<D1U>Wf&Z iiSfcto, J5JSiBS*s/Jn3 < i i 

r-s^mrfeiirbisbr, *&w<mntm&i oimm 
•fe.»n i©aM©^r^fifc^-r.5iifeK:. SJS 

*itfiJJb-r-£.o JJcfc. ( n + 1 ) mom^-te* 1 1 
ttW^OCfcD^Sn/c-fe^^b-f 1 2. M^*^ 

1 3s^^fti 4^Lrii[?>j{cs^3n. *. 

-3M^{c^^i4W?4«: <fc 0 n/t^ 1 ^S2 1 J&V 
02^2 2*«S:^6ti-CC>-5.rcJo. f lffifi21M 
m2Wfc2 2frh*%tS:'g.t)*m\&?Z£&-CiiZ>. 

[0037] gtcmmmttiicKDimmtiCiz. t-^2 

1*5^1— icmuL. ^mi2)v \ 1 (Dtp-bttn-mmtcou 
ft^*ift< &oT3i— «:^|g-r-5»rc«>. ^m-fejn 1 
©M^€:R§±-C^S. ftfc. #A^t-$4#A0i& 

- * . * 1 2 i^«©fiS^/jN$ < -C# 5© 

^4m?tfe©@flt{l:*S-5c<!:*i-c*S. 
[0 038 ] HKXr-^UXiS, - v irJVm^.^t i> 
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X3A»^.m>^^-^ 1 2&C/Sg2jS5«2 2<o±m 

iBx«®i5!©M?«imm» i 3*^n^n 

£SS©^U--* 1 2Rt/|jr2ffi«2 2©TESK > fRg> 

1 4 £-eneh,&&-rfttf. t^u-* i 2 so' 
SfU£§«2 la^iar^SUa^Sftrfc. HJ^-fe^u- 10 
2 1 2RC?fl«2 l*i»5S^b#H^{C^Snr 
& . &0'£mffijgH# 1 4 ©«£SP# 

t . * 1 ssffi 2 2 sy^itift 1 4 ©?§« ^ ftfcjg 
^gi5^*s^#snri^-5/c«t». c*i6©&-£§B#©&{t; 

m#i 3©m^e$»ji<*:. m2i%fo2 2j&v)mmkm 
1 4 (Dmmtmmt . * 1 «hk 2 1 scraai 

®Hmi*l 4©^W«®*±IB^gP» ; fe3iL/-CSffl 
ra^Jt-rSSi «!:«>«:. ±gES^K«fc»)«Sf4®fel 0© 20 

WH^Xtti'nAS^SOJbia-fe'fl'-i' 12. 
f&l4g>K2 lS^2«^22K:i7^ftot 1 *n 

ms.2 \ B.um2^m.22t. vmmm&fci srvz? 
§mmmi* 1 4 £©^^,w^a«:H«:sfflra^fr# 

c 0 0 3 9 ] m 5 ~~m 9 «*^i§©^ 2 ©nife©^^ 30 

tj^T. S5- S9«:*j^-cSl~S4£|gJ— Wmtffl— 
8RS*7j*-r. C©3liS©JB!l§-C«. -fe/-CU-*5 2KJ& 
fiS 5 tlft^MIWftaUS 5 7 #s§-te A>-^5 2 ©*f JIM 
«cggp^-s^-©0 1^5 7 a CtD^l^m^ 
5 7 aK:&fflL4z^U-*5 2rt£&tfO&rt*6BS^l> 
{Cl^^m— ©m23gM^5 7b<!: > C©S2^A5 7 
b t,C&M 1/ *»o£M^Dim# 1 4 ©Bgifc&CCBtf*— © 
^3 2^^5 7 ci^WT-So *fc^lffi«6 1(CfsS 
2tlTc£M&Mffi3&6 7 ttfg 1 ig«6 1 ©^JIMSCPIP 

©fl^67ai. C©Sn£«7A:67 a 40 
(CiIfflL.f8lia&«6 lrt^^fOftA^iS^KlSj^m 
-©f22^6 7bi. C©^2^«^6 7 bScaffi 
l!)>-52MMHtl 4©Bg4M>K:fig*?jii— ©S3K<b 
^67 ci4ft5. C©«6S©Ji$S§T{3:. j^if4«*& 
ilSS 1 6 £$t?7k¥I3te££vtfe!&jI38 1 7 £^t?7k¥® 

[0 040] m2timft5 6 b»-te^U-£5 2©Sffl 
2 5 2 d ftSi![©j^^ffl^ HU-h?L56d£. 
Cinh<Dm%mz. V V- h?L5 6 d©5*>5c>K:i§5Jg-f 
•S^ffl^ hu-h?l5 6 d©JSg|S£3££«cajI-fS<fc so 
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5«c-fe^U-£ 5 2©IS225 2 eRO*lfJ425 2g(C 
^3n/tffl^©i8S*4ffl[MIi85 6 eiA^ftO. Ctlh 
(OmnmmffiS 6e»-fe^U-?5 2(Df2 25 6 eS 
0^4225 6 giC— ttOMmS 2 c. 52 c (t^l/- 

■WS»»«:r«^rsc4K:j:»)**±Sti. «&©»& 
fl3S®*:5 6 f (065tf09)„ Sfcj&22» 

7\:5 7b«-fe^U-2 5 2©lff325 2 f CCVfTttttft 
©IS^fflXf-U-h?l5 7d£. cn6©ggfflXH/ 
- h?L5 7 d©5%E(.»«:lBgS-r*ffiSWH^ h h?l 
5 7 d©^gP&3SK3BI-r*<J:5K:-fe/<U-£5 2© 
SS225 2 eRO'I4i25 2 stCjgfiR 3 ttfcfflSfc©£3i 
fflta^5 7 e£*>6ft0. Cfl6©^SvfflDa^5 7 e« 
±fB— *t©f!J«5 2c, 52c (eT£f±£*i. m$WQ 

[004 1]$1 ^14^5 6 a©^K»*&f4t£i^W 
^ 1 8 ft. *1 5 7a ©*^«:«2gM« 

9*s«M3ft& (H6-09) . Stfc©ffA 
7^5 2 a«j^4«it&iiSS5 6RV2mm&m®5 7©C> 

dCP^t. Mfc©£5UlX h h?L5 7 d©H3&Cftg 
-rSJc^K. •bAV-^5 2©f 1252(15^33 

52 f jc^fcc-en-en^sn. cn6©#A^5 2 
afcat-3? 6 3*s-en-en#A$n-5 (16, ssr 
y§9), g/c-tz-'N - u- ^ 5 2 ©MMcc«as©^ »; -j 

V 5 2 btf-te^U-it 5 2 ©BS*-C^6fi5t«Wc-eti-e 

(H7~09). cne>©x>;^ h52b 

©*§££>•&;*«;* U » h 5 2 b ©:feg«:*>fco-C|5l— <b 

[0 04 2] lSi>*02^«6 2«-fe^*U- 

^5 2£|5j-«if4K:j:D|H|-^-iS«:^3ns. US 
«6 nc«^»fitt&ii8S6 7RVW&onAft6 1 a*i 

jf^$n. m2^S6 2<,cim&m?tim6 es^t 

©IfATte 2 a^fiRSnS (H5RO*S8) . 
*&ilSS6 7 5*^M«fSil8§5 7 iHJ-^KKff^Sti. 
01JSS6 1©^326 1 f^KiPUf 1 
©BSWctSj^*-©^ 1^^:6 7 at. 
m?i:6 7aK:ia3lUmi^6 lF*5*6Stf 0^c*i6^1 

26 i d{cffij^#-©^2sgm?A:6 7 bi. mi%m6 
i ©^»S^» i 4 cctfisnr ^fficcB>f^©KFi**w 

*i^2 2^«a:6 7 b tC*ilT& <fc 5 {C^Stifc^ 
©S3^6 7 c i^W-TS. S/c^*4«it&3lSS6 6 
jl38 5 6 £ 13— %mic&l8, 3 n . 0 2 J&g 6 
2 ©SI 1 2 6 2 d **fC^n l/S!2ffiS6 2 ©lgttM>4C 
(S]^m-©mij^7>:6 6ai:. C©^lj^^6 6a 
(caii 2 igfi 6 2 W*40f b 6^ 2 «fi 6 2 © 
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BSttJ,i>fc[3] ^-©0 2 mm?: sett, c ©0 2 mm 
<Dm3tmK6 6 c t*m-?z>. 

[0 04 3] S2^6 7bSIlffl?6 l©f32 

6 1 f temvmmoimmx v u- h?L6 7 d 4. c 

*!<=>©^miX hU- h?L6 7 d ©5 %K^mmt h 
immx Y U- h?L6 7 d©^gi5*3^S(ca®-r-2xfc^ 
(Cf 1W6 1©0226 1 eMS426 1 gfrC^JjX 

£ftfc$&©£fUBia$ (0^-t*r) <t*>6&9. cn 

1 1 ©02 26 1 e&O'Sff 4 10 
36 1 gtC^Snfc-*t<DffliJ«6 1 c. 6 1c (01 
£g«6 1 4|5l-M^«:cfcO^$nS. ) £153 5tt 

iSt^^Mffli©!^ <ewrtfr> 4&s (@5ms 

8) . £/c02*&f47t6 6b«02$g«6 2©0l26 
2 d KWtt«»©«Hfli* h U- K7L6 6 d <!:. Ctl 

wmmmx f u- h?L6 6 d<o>j%m>K.mm-?z>m 

h V-h?L6 6 d©iSS|5£3£S:K:«ji-r&<fc5(c 
02£g«6 2 ©0226 2 6^0426 2 grKJgfigS 

n?tSi5[©^fflia« (0^r> 4*^6%d. cne 20 

©j8**Wiiy?86 6 ett»2fflS6 2 ©0226 6 eRV 
0426 6gfC-*f©ffiH£6 2 c. 6 2c (02JS1S6 

2 4iu-w^{c<j;o^sn^„ )*mz>*>m. u- 

fMfKtS^t £ c 4 «c J: D it± S ft, tHK<DjHM4 

[ 0 0 4 4 3 0 1 SMK6 7 a ©SffitCtt^tti^-f 
1 1 9 n> 0 1 tmn 6 6a ©S^«:«j^f« 

*&/W^l 8#gi3h5 (08) . 01^*£6 1©« 
mon?<R 6 1 a {J^M«*&ilS§ 6 7 &Ci£ffl-fc>"r» 
£Mffl*hU-h?L6 7d©Fi3K&gf£J:5K:01i|§ 30 
S6 101126 1 dfcWfcjfcj&Sn. Cft6©ffA 

^6 i a(c«b-^6 STtn-en-enifAsns. 2^0 

2^6 2 ©«§*©# A7C 6 2a ttj8*f4{£i!&SI8§ 66K 
*BH*-*\ KU- f-?L6 6 d©P^{C(4g^ 

S«fc5{C02ig«6 2©0326 2 f ttWTKJ&SS 

n. cn6©ifA7v:6 2a{c«fc-#6 3#-en^ftif 

AStl-S. 01Jf§®6 1©T®. E|J%01^S6 I (OS. 

fmmm# 1 4^©^ffi(cw«S5:©x y v v e 1 b# 

013SK6 IVBScp&frZmittlCBl&Ztl. 02JS« 
62©_bM, BP^02$5^6 2©j&*4@SI1I&l 3~-© 40 
*f[6]®fc:tt«ifc©X 'J-^62 b*i02ia!&6 2<DB&tp 

frfrhmttKt.cBis.2tiz (is) „ cneoxy;, h 

6 1b. 6 2b©*IRO'gilS«xy ■» h6 1 b. 62 b 

©£ficc*>fcoTisj— ttezjz >> cc^-n-en^sn 
s. xy * h©^*0i«gffis^02«g«©4i^ 
*^gt*a-2.(cse^r^0{c)2:< &•£«}: ^{cjfc/sufcO. 

y v h©^3£0i^«&tf02ii§«©^i>a> 
6iftx-5Ccfieo-cyc0«:gl<SO < «S< ^■SJ: 
/SUT^Jru. ±IB«Wi01©SUS©^SS<i:|3i-K:^ 

50 
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(0045) C©«fc 5 «Ot8g£<* ftfc@#^t!B!lS*&Sf4lI 
Hk5 0r«. jB£fSf#X ^*>#X (C 

H 4 ) ) Z*MM (H.O) 44fctC«S^«*&^^l 8 
K«AT S 4 . ^^XR^7kMm«^«J&aiSS 5 
6. 6 6rt*&*TL&#6^U-*5 2RC>02JfrE 
6 2 ©Bgcp'frtC [6] 5 . aSK<P©iBfcfS^?fe 5 0 $> 

r5{C-b^U-^5 2S^02^«6 2#>6&£®'KU 
immm 1 1 b r©£l£K:&a£i«K:ji-r S i 4 
tc. «&fsH»i!&iIS85 6 . 6 6CC^«3n/c%^^-(Cj: 

9 Kit;* ft s (wu*> Tksgtfx (h.) feasts ft 
■So ). cvmmzftfr^&nztiftimrt i- 

- # 5 2 RZ?m 2 «K 6 2 <DW&<P>bfr hMmWtk'&W 1 
3©4M>«:fa->-ctttHU 3rt©^?l£ 
jlSLTjBSisWIl 1 b©Bf**(ca**>«c«tt&3ti. 
IK^'j!.F52b, 6 2 blCj:r)m*l2tiX®m&m 
1 1 b©iSttJ^* ) 6^ISK:ffiJo'rSJcSft^«:^n-5. 

[0046] sm. (.m<m*fx) z&smi&'H 
7*1 9&c;gA-f *4. g&te£Mimmffi57, 6 7rt 

^r^fO%*i6i2^U-f 5 2Sc;f lg«6 1 ©^4> 

^cc[Sj5o a^*©j^^iife5o«igs-c , *sfc«> v ± 

BB£*KK&4lttteaBg 5 7,67 4® SF^ «C-b^ U- f 
5 2RO'01JS«6 l*6^?r«RiRl/. 1 1 c 

t?©JKj£«:^3S&iSKK:ji-r-5. c©*n^$nfc^(i 

•feyNU-* 5 2 SCX0 1 6 1 ©l^cp^6^Mffi« 
mi 4©"t»'fr{C[aJ->TI!±ttJU ^S«m^l 4F«3© 

MfL^iijt ur^gn i i c©6OT<frcca-?>a>&c{ttji& 
sn, iou ? hKjro^^n-c^msui ic© 

0i©nss©^4i§i^cc > t&wmftKDgiWShm&fti. 

S /c-fe/< U- 3? 5 2 *0 1 ©HJt©^.«©-fe/< U 
-^«fct)^<^-C^S©T. IMl!fi5 0?:fl©* 

fem©»fp{*0 1 ©HJfe©^©8&f*4B§|B]«-e<J5S© 

r. «iiiL,©ift?S4«Bs-rs„ 

[0047] _tfe0 1 Si>'02 HJ6©0fiS-C». 

^{tsii^x4L.r^^ffli^c*i. mmxtezextKDm 

imitXZm^rtxi:^ £tc. ±fB01Ry ; 02©|| 

v-f h (La,.,Sr,.,CoO,) «?©*S^H4£Wr S 
fe7? y^{cJ:9^JESOr4>J:C». HK. ±120 ISC/ 
02©HJS©^«g-C«. -fe^'U-f. 01ffi«RO'02 

^©jfA^cct-^^-en-enttALz/c*^ t-*a 

^iaS-b^t (SSI'JSffl^®!*) ^^(ClfAb-Cfe 
Ja>„ c©JS^. as-fe>-y-©^ffitU^«:S-^^rt- 

$€r$liai-rSC4{C«fcr). H2^U-$^©jafi«:#»lffl 
[0 04 8] 

[|%BJ©^0] «±i£^/cJ:^tc. ^Bg{cj:titf. 
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<n + 1 ) ®<Dftm-k)i<D5iE> i ^tEomm-bJiomm 
wst ( i + i ) mmoftmizfrvmwmmtwsic 

I/. EM: (n + 1 ) #a©^feJKDj^f4g®(ca®5 
^b^J^^*5±IB4£tf -T S&{bSiJ«3&jli8S£ii£ IBKCftl 

n-s . c © £ » jbssmRs ftfciK taw* osk mnw 
o r m-pfricmi 4 ■* > fc a * w b $ 

<t <j>wmm-Q±.i eftn^ s ft fc«*4#;* t sic 

TS. C©I8*. Se*«^^^ROWb^J^^*m-r 20 

scims. *^^s-feiu©*ffi©±r*^SK:gF 

[0 04 9] $/cH2^U-^X«01^S«:^3ftfc 

&i&f b^{&^K#i^bffj#x£-fe^ *XttJil 1 « 
«©J*J!ffia> 6 L, T my L ** 6 -fex U - £ x«Sti 
i4SS©^b?PJ@m^ftK:*f[6i-r-5ffiA^i' + ' 30 

BgiSj— KttHlStfS^KfllJ&^-ftfce, K<bjW#*#^ 

fb#jtt*£ii8&*> e. -> + 7 -VLicwamwmnmcm •» x 

B&%}— CcttfcBSftS©-^ c©^b#J;tfXK:J:«3#£^-fe 
K:ftj^-^J-c#S. £/d$£^rftJ©fSm4>fc: 

ISl >SLg©®fbjW#X £±f Bl^bSiKftl&jiSgfr 6 tttH S 
i±-5CiCCj:'3. #fe1Hz;l-£*3— (c^iP^i**©^ IS 
m-fe ^©^B»Tff)fcMS&X«?$*P fc «fc £ * &5±-C # 

*fc-fe-»"CU-*Sy»l«*«ecj|5JiS3ftfcllil3W« 40 
j£ffi|g#5$t— ©SJS 1 miWlfti. . 46fr L*^SStfJ^K(Sj 
9#-<D#2IM«!lrt&. ^bSPJS^1I<*©BS*<l>tc8s 
ty^-W^S^b^i^^ft^ftWTSi SfcttfiW 

ft«> m<wmtem&w&.m)m>?cib. -fe/-cu-*s 
c«n i iSMR©«fPi«*fiirr sciOTtsiife 

^b^JmiiSS^j^tt^iiKi^-^B^:^ 

[0050] £tc®nm&md8Rzmiwmtemt&Di<> 

rftKfcailo&^iSfcntSc©*^-- d*. #— ©sir 
is«R^-©m2^®©-eft-en«:a^©»A5 ! v: ; Sr so 
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JBlSU Cfte.CJfA^tCt-f^JfA-rftfi. MS 
?fe©iia®)B$K: t - £ K am-T 5 c t oc <t 0 ffcm-fe .rt/*3 

m-feJl'tfiSj— U ^S-fe^^t^-^i©® 

S£l«lt-C£-2>. $fc«£fc©»A^«:t-£&tfiag-fe 
>-9-*»A^ft«. SSi2>*©^WW*{ca-^u-Ct 
-f^WtiCiKJ:"}, -fe^u-*^©iaS£#«> 
< $ijffllt?# 5. £ fc^^^ilSSR^fbSiJ^il 
^©l^ftfC^SilL^C^^tCntJcC^AU-^. # 

—©0 1 mffl&Zfg.— ©IS24Si«©-£ftefttCffl£&©iil 

fitt^JfrfrTftw:. -te/tu-ir, 91W«&CH*2SI 
ffi©afi^/jN$<t?#-5©-c. ^mtfewsffi-fb^ia-s 

[005 1 ] £/cntfc©^U-*©j^f4SSimfl^© 

Sttsj®se>*^— ©SH 2 Wtisil^WMi^ fflffi 

(C. #-fe^^U-*R^2S«©^l>3&>6jS«*ttKS 

e;-5«GR©xy » h^^-ft^ft^^fttf. «SK^x*i 
±IB^'J » hK:?&^-CjS#iftt«:^ft. flSRjtf*©Kl£ 
«8S*fB<4S. C©S^> «tt^t«»H«IB4©« 
SOa«*»it. «f4S?lfe©ta**lSj±-C#S. S/cn1^ 
©-fe^-U-^©«m©^m-s©M|SjMSi>*^— ©02 

24ftR©*'C*6iSc»K«:gcfS1fi»©x U » Hfe-eft 

•eftjesi-rftK. *»(4^3aJ±ia^y »kc»ot«c« 
WcijKn. j^f4^©SJC®8* s tb«l[Wg<4S„ c© 
«SJR. <t«mfiSa i©«^H»*«tttlWJ^< 4 

0. jW»«fi©HttJ*lSLJi-e*S. *fcntSc©-b^U- 
* ©^bSfJ^Sft^O^tlSlMR^— ©0 1 SS«©^ 
■f b^i@m^«:^©M^]M«: . S-fe-rt U - ^Ri^f 1 Sg« 

©*'C»*>6iidWt»i«:^©xy 9 hfc-e-ft-eftj&iSTft 
«. Mfl0tf^«>±EXU 9 h«c?&oTfi!cWt^K:^ft. 

§wKW^©Hjeaa8*ifcts««<tt*. c©^m> n 

«S»«Ht©«**l*l±'C**. 

[0 0 5 2] SSfc^-^-Jr^ibo^SftfcX^^U^Sl 
4 <fc*©jB5$MHg^# ; &X7-> UX^S5!4t*©-«2-'N* U- $ 

R^.2SSfficcg^L. m#>-?£2titcxr>\sAmM 
$ &.&m i ^«(cs^rft « . u -^syi i 

©^»3ft/c^^§|5^*^S3ft-Cl>-5fcJ?), Cft6© 

a*MI4@«^<*©m^W«3l i . * 2 tt&RcAftfHBII 
^©m^W^il©**?)^ H2/<U-4fRCflK'fbSiJS 

m^womfmmm t . jh 1 as«Rtf Kfbsusfgsf*© 

4t«C. *8^S«fe©«S[^^ia«r®fflb. ^AlfmtS 
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ligtfiXttft 2 $f4@»11i#XteSHtJPJ@»11 

^t" 0 2 ©A — AWSKWM. 
[02] 01©B-Bifg»rln0 < , 
[03] 01©C-Cigl»r®0, > 
[04] 01©D-D^Bfffi0. 
[05] *¥ZW<Dm 2 HJfiJK® 0 6 © E - E «»r 
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10 



[06] 05©F-Fii£»rE0„ 
[07] 05©G-Gi^»rS0„ 
[08] @7<0H-H8fRiI. 

[09] -e©%s-bju. immmmw. ^ws 20 
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